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Form. Air Water or Land
Number Formulation** (g/sec) (kg/yr)

Environmental Releases
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37 Water N/A N/A
Hydrocarbons, petroleum distillates 0.034 0
Hydrocarbons, aromatic 0.003 0

38 Hydrocarbons, petroleum distillates 0.048 0
Alkoxylated alcohols 0.012 0
Fatty acid derivatives 0 0

39 Water N/A N/A
Hydrocarbons, petroleum distillates 0.015 0
Propylene glycol ethers 0.008 0
Alkanolamine 0 17
Ethylene glycol ethers 0.004 0

40 Hydrocarbons, aromatic 0.009 0
Hydrocarbons, petroleum distillates 0.012 0
Fatty acid derivatives 0 346
Ethoxylated nonylphenol 0 22

**Formulation compositions were adjusted to equal 100 percent.
N/A - Not applicable

3.2  OCCUPATIONAL EXPOSURE ESTIMATES

,QKDODWLRQ�DQG�GHUPDO�H[SRVXUH�DVVRFLDWHG�ZLWK�OLWKRJUDSK\�EODQNHW�ZDVK�FKHPLFDOV�DQG
WKH�PHWKRGRORJ\��DVVXPSWLRQV�DQG�XQFHUWDLQWLHV�DVVRFLDWHG�ZLWK� WKH�HVWLPDWHV�DUH�GLVFXVVHG
EHORZ���7KH�VFHQDULR�GHVFULEHG�EHORZ�ZDV�PRGHOOHG�WR�DVVHVV�LQKDODWLRQ�DQG�GHUPDO�H[SRVXUHV�IRU
ZRUNHUV�DW�WKHVH�VKRSV���7DEOH�����SUHVHQWV�WKH�LQKDODWLRQ�DQG�GHUPDO�H[SRVXUHV�IRU�OLWKRJUDSKLF
EODQNHW�ZDVKHV�

Table 3-2.  Inhalation and Dermal Exposures:  Lithographic Blanket Washes

Form. Exposure Dermal Exposure
Number Formulation (mg/day) (mg/day)1

Inhalation
2 3

1 Fatty acid derivatives 0.23 1,100-3,300
Alkoxylated alcohols 0.026 200-590

3 Hydrocarbons, petroleum distillates 7.2 730-2,200
Fatty acid derivatives negligible 390-1,200
Hydrocarbons, aromatic 14.8 121-360
Alkyl benzene sulfonates negligible 61-180

4 Terpenes 74 1,100-3,400
Ethoxylated nonylphenol negligible 159-480
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Form. Exposure Dermal Exposure
Number Formulation (mg/day) (mg/day)1

Inhalation
2 3
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5 Water N/A N/A
Hydrocarbons, petroleum distillates 0.54 340-1,000
Ethylene glycol ethers 0.010 170-510
Ethoxylated nonylphenol negligible 100-300
Alkyl benzene sulfonates negligible 54-162
Alkoxylated alcohols negligible 27-81
Alkali/ salts negligible 7-20

6 Fatty acid derivatives negligible 910-2,700
Hydrocarbons, petroleum distillates 5.4 290-880
Hydrocarbons, aromatic 0.82 58-180
Alkyl benzene sulfonates negligible 37-110

7 Terpenes 2.42 1,225-3,750
Ethoxylated nonylphenol negligible 37-110
Alkoxylated alcohols negligible 37-110

8 Water N/A N/A
Hydrocarbons, aromatic 0.52 290-870
Propylene glycol ethers 0.67 180-530
Alkyl benzene sulfonate negligible 196-580
Ethoxylated nonylphenol negligible 87-260
Alkoxylated alcohols negligible 23-70
Alkali/ salts negligible 6-17

9 Fatty acid derivatives negligible 990-3,000
Water N/A N/A
Ethoxylated nonylphenol negligible 25-76

10 Fatty acid derivatives negligible 270-820
Water N/A N/A

11 Fatty acid derivatives negligible 670-2,000
Hydrocarbons, petroleum distillates 7.5 540-1,600
Hydrocarbons, aromatic 0.63 54-160
Alkyl benzene sulfonates negligible 34-100

12 Hydrocarbons, petroleum distillates 1.68 650-1,960
Water N/A N/A

14 Fatty acids derivatives negligible 98-290
Propylene glycol ethers 0.009 98-290
Water N/A N/A

16 Terpenes 2.55 1300-4000

17 Ethoxylated nonylphenol negligible 23-68
Propylene glycol 0.008 23-68
Fatty acid derivatives negligible 11-34
Alkali/ salts negligible 6-17
Water N/A N/A



CHAPTER 3:  RISK

Form. Exposure Dermal Exposure
Number Formulation (mg/day) (mg/day)1

Inhalation
2 3
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18 Fatty acid derivatives negligible 640-1,900
Hydrocarbons, petroleum distillates 5.8 430-1,300
Hydrocarbons, aromatic 0.62 57-170
Dibasic esters 0.194 108-330
Esters/lactones 0.68 36-110
Alkyl benzene sulfonates negligible 36-110

19 Fatty acid derivatives negligible 100-290
Propylene glycol ethers 0.021 260-780
Water N/A N/A

20 Water N/A N/A
Hydrocarbons, petroleum distillates 0.36 130-400
Hydrocarbons, aromatic 0.12 100-300
Alkyl benzene sulfonates negligible 33-100

21 Hydrocarbons, aromatic 2.2 260-780
Hydrocarbons, petroleum distillates 7.1 390-1,200
Fatty acid derivatives negligible 650-2,000

22 Fatty acid derivatives negligible 720-2,100
Hydrocarbons, aromatic 0.73 260-780
Water N/A N/A

23 Terpenes 0.83 92-280
Nitrogen heterocyclics 0.037 57-170
Alkoxylated alcohols 0.001 57-170
Water N/A N/A

24 Terpenes 2.3 210-620
Ethylene glycol ethers 0.002 52-160
Ethoxylated nonylphenol negligible 52-160
Alkyl benzene sulfonates negligible 78-230
Alkali/salts negligible 52-160
Water N/A N/A

25 Terpenes 2.11 1,248-3,840
Esters/lactones 2.4 52-160

26 Fatty acid derivatives negligible 1,219-3,758
Esters/lactones negligible 45-135

27 Terpenes 4.69 1,300-3,900

28 Hydrocarbons, petroleum distillates 240 1,300-3,900

29 Fatty acid derivatives negligible 1,300-3,900

30 Hydrocarbons, aromatic 1.9 910-2,700
Propylene glycol ethers 0.026 130-390
Water N/A N/A

31 Hydrocarbons, aromatic 0.88 200-590
Hydrocarbons, petroleum distillates 11 1,100-3,300

32 Hydrocarbons, petroleum distillates 24 1,300-3,900
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Form. Exposure Dermal Exposure
Number Formulation (mg/day) (mg/day)1

Inhalation
2 3
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33 Hydrocarbons, petroleum distillates 0.93 310-920
Hydrocarbons, aromatic 0.44 310-920
Propylene glycol ethers 0.068 34-100
Water N/A N/A

34 Water N/A N/A
Terpenes 3.3 230-680
Hydrocarbons, petroleum distillates 0.56 170-510
Alkoxylated alcohols negligible 85-250
Fatty acid derivatives negligible 85-250

35 Hydrocarbons, petroleum distillates 11 200-590
Hydrocarbons, aromatic 0.88 1,100-3,300

36 Fatty acid derivatives negligible 900-2,700
Hydrocarbons, petroleum distillates 4.1 230-680
Hydrocarbons, aromatic 1.0 110-340
Propylene glycol ethers 0.37 57-170

37 Water N/A N/A
Hydrocarbons, petroleum distillates 1.67 625-1,840
Hydrocarbons, aromatic 0.064 32-97

38 Hydrocarbons, petroleum distillates 10 980-2,900
Alkoxylated alcohols 0.022 200-590
Fatty acid derivatives negligible 130-390

39 Water N/A N/A
Hydrocarbons, petroleum distillates 0.60 220-670
Propylene glycol ethers 0.31 110-330
Alkanolamines negligible 30-89
Ethylene glycol ethers 0.003 52-160

40 Hydrocarbons, aromatic 1.4 130-380
Hydrocarbons, petroleum distillates 4.0 190-570
Fatty acid derivatives negligible 950-2,800
Ethoxylated nonylphenol negligible 38-110

adjusted to equal 100 percent.
Formulation compositions were     1

The inhalation exposures are based on a "what if" scenario.2

The dermal exposures are bounding estimates and assume that no gloves or barrier creams are used by the workers.3

In situations where the chemical is corrosive (e.g., sodium hydroxide), dermal exposure to workers using the4

appropriate gloves is zero.

Negligible - Inhalation exposures to chemicals with vapor pressures <10  mmHg were assumed negligible.-3

N/A - Not applicable
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 Source: U.S. Environmental Protection Agency, Chemical Engineering Branch (CEB) Manual for the Preparation of Engineeringb

Assessments, (February 28, 1991), p. 4-1 through 4-39.
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6FHQDULR

%DVHG�RQ�WKH�JHQHUDO�IDFLOLW\�DVVXPSWLRQV�OLVWHG�LQ�6HFWLRQ������D�SUHVV�RSHUDWRU�LV�DVVXPHG
WR�ZDVK����EODQNHWV�SHU�VKLIW���(DFK�ZDVK�ODVWV�WZR�PLQXWHV���7KH�ZRUNHU�VTXLUWV���RXQFHV�RI�ZDVK
VROXWLRQ�RQWR�D�UDJ�XVLQJ�D�VTXLUW�ERWWOH���7KH�EODQNHW�LV�ZLSHG�ZLWK�WKH�ZHW�UDJ�DQG�WKHQ�ZLSHG
DJDLQ�ZLWK�D�GU\�UDJ���$OO�UDJV�DUH�GLVSRVHG�RI�LQ�FORVHG�VWRUDJH�FRQWDLQHUV��

,QKDODWLRQ�H[SRVXUHV�UHVXOW�IURP�WKH�YRODWLOL]DWLRQ�RI�FKHPLFDOV�IURP�WKH�EODQNHW�GXULQJ
ZDVKLQJ�DQG�IURP�WKH�UDJV�XVHG�WR�ZDVK�WKH�EODQNHW���8QYRODWLOL]HG�PDWHULDOV�WKDW�UHPDLQ�RQ�WKH
UDJV�DUH�DVVXPHG�WR�EH�GLVSRVHG�RI�DV�VROLG�ZDVWH�RU�WR�EH�UHPRYHG�DW�D�ODXQGU\�IDFLOLW\���,QKDODWLRQ
H[SRVXUHV�WR�YDSRUV�IURP�RSHQLQJ�WKH�FRQWDLQHUV�VWRULQJ�WKH�GLVSRVHG�UDJV�DUH�DVVXPHG�WR�EH
QHJOLJLEOH�� � ,QKDODWLRQ� H[SRVXUHV� WR� FKHPLFDOV�ZLWK� D� YDSRU� SUHVVXUH� �� �� �PP�+J� DUH� DOVR��

DVVXPHG�WR�EH�QHJOLJLEOH�

'HUPDO� H[SRVXUHV� UHVXOW� IURP� FRQWDFW� ZLWK� WKH� EODQNHW�ZDVK� VROXWLRQ� GXULQJ� EODQNHW
ZDVKLQJ� DFWLYLWLHV�� � 'HUPDO� H[SRVXUHV� DUH� HVWLPDWHG� EDVHG� RQ� W\SH� RI� RSHUDWLRQV� DQG� ZDVK
IRUPXODWLRQ�FRQFHQWUDWLRQV�

0HWKRGRORJ\���,QKDODWLRQ�([SRVXUHV

,QKDODWLRQ�H[SRVXUHV�ZHUH�HVWLPDWHG�IURP�WKH�VFHQDULR�GHVFULEHG�DERYH�XVLQJ�D�PDWHULDO
EDODQFH�LQKDODWLRQ�H[SRVXUH�PRGHO ���7KH�LQKDODWLRQ�H[SRVXUH�DVVHVVPHQW�IDOOV�XQGHU�WKH��ZKDWE

LI��FDWHJRU\��VHH�XQFHUWDLQWLHV�VHFWLRQ��

7KH�PDWHULDO�EDODQFH�PRGHO�DVVXPHV�WKDW�WKH�DPRXQW�RI�D�FKHPLFDO�LQ�D�URRP�HTXDOV�WKH
DPRXQW�RI�FKHPLFDO�JHQHUDWHG�LQ�WKH�URRP�PLQXV�WKH�DPRXQW�RI�FKHPLFDO�OHDYLQJ�WKH�URRP���7KH
PRGHO�LV�YDOLG�IRU�HVWLPDWLQJ�WKH�GLVSODFHPHQW�RI�YDSRUV�IURP�FRQWDLQHUV�DQG�IRU�HVWLPDWLQJ�WKH
YRODWLOL]DWLRQ�RI�OLTXLGV�IURP�RSHQ�VXUIDFHV���7KH�DVVXPSWLRQV�XVHG�LQ�WKLV�PRGHO�LQFOXGH�

& ,QFRPLQJ�URRP�DLU�LV�FRQWDPLQDQW�IUHH�

& 9DSRU�JHQHUDWLRQ�DQG�YHQWLODWLRQ�UDWHV�DUH�FRQVWDQW�RYHU�WLPH�

& 5RRP�DLU�DQG�YHQWLODWLRQ�DLU�PL[�LGHDOO\�

& 5DRXOW
V�/DZ�LV�YDOLG��L�H���UHJDUGLQJ�WKH�YRODWLOL]DWLRQ�DQG�LQWHUDFWLRQ�RI�YDSRUV��

& ,GHDO�JDV�ODZ�DSSOLHV��L�H���UHJDUGLQJ�WKH�LQWHUDFWLRQ�RI�YDSRUV���DQG

& �7\SLFDO�FDVH��YHQWLODWLRQ�SDUDPHWHUV�DUH�YDOLG� �DFWXDO�YHQWLODWLRQ�FRQGLWLRQV�DUH
XQNQRZQ��

7KH�LQKDODWLRQ�H[SRVXUH�PRGHO �HVWLPDWHV�WKH�HYDSRUDWLRQ�RI�FKHPLFDOV�IURP�RSHQ�VXUIDFHV��

VXFK�DV�WKH�VXUIDFH�RI�D�EODQNHW��XVLQJ�WKH�IROORZLQJ�HTXDWLRQV�
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(1)

(2)

(3)

ZKHUH�

*  9RODWLOL]DWLRQ�UDWH�RI�VXEVXUIDFH�L��J�P #VHFL
�

0  0ROHFXODU�ZHLJKW��J�PRO
3   9DSRU�SUHVVXUH�RI�SXUH�VXEVWDQFH�L��PP�+JL

;  0ROH�IUDFWLRQ�RI�VXEVWDQFH�L�LQ�VROXWLRQ��GLPHQVLRQOHVVL

5  *DV�FRQVWDQW���������PP�+J#P �PRO#.�

7  7HPSHUDWXUH��.
'  'LIIXVLYLW\��FP �VHFDE

�

Y  $LU�YHORFLW\��P�VHF]

]  'LVWDQFH�DORQJ�FRQWDPLQDWHG�VXUIDFH��P

7KH�DLU�YHORFLW\�Y �LV�DVVXPHG�WR�EH�����IHHW�SHU�PLQXWH��IW�PLQ����6LQFH�WKH�GLIIXVLYLW\��' �]� � � � � � � � � �� � � � DE

LV�QRW�DYDLODEOH�IRU�PDQ\�RI�WKH�FKHPLFDOV�XVHG�LQ�EODQNHW�ZDVKLQJ�IRUPXODWLRQV��WKH�IROORZLQJ
HTXDWLRQ�LV�XVHG�WR�HVWLPDWH�GLIIXVLYLW\�

'  'LIIXVLYLW\��FP �VHFDE
�

7  7HPSHUDWXUH��.
0  0ROHFXODU�ZHLJKW��J�PRO
3  7RWDO�SUHVVXUH��DWPW

(TXDWLRQ���LV�EDVHG�RQ�NLQHWLF�WKHRU\�DQG�JHQHUDOO\�JLYHV�YDOXHV�RI�' �WKDW�DJUHH�FORVHO\DE

ZLWK�H[SHULPHQWDO�GDWD���7KH�YRODWLOL]DWLRQ�UDWH��* ���FDOFXODWHG�LQ�(TXDWLRQV���DQG���DERYH��LV�XVHGL

LQ�WKH�IROORZLQJ�PDVV�EDODQFH�HTXDWLRQ�WR�FDOFXODWH�WKH�DLUERUQH�FRQFHQWUDWLRQ�RI�D�VXEVWDQFH�LQ
WKH�EUHDWKLQJ�]RQH�

ZKHUH�

&  $LUERUQH�FRQFHQWUDWLRQ��SSPY

7  $PELHQW�WHPSHUDWXUH��.
*  9RODWLOL]DWLRQ�UDWH�RI�VXEVWDQFH�L��J�P #VHFL

�

0  0ROHFXODU�ZHLJKW��J�PRO
$  $UHD�RI�VXUIDFH��P�

4  9HQWLODWLRQ�UDWH��IW �PLQ�

N  0L[LQJ�IDFWRU��GLPHQVLRQOHVV

7KH�PL[LQJ�IDFWRU��N��DFFRXQWV�IRU�VORZ�DQG�LQFRPSOHWH�PL[LQJ�RI�YHQWLODWLRQ�DLU�ZLWK�URRP
DLU���7KH�&(%�0DQXDO�VHWV�WKLV�IDFWRU�DW�����IRU�D�W\SLFDO�FDVH�DQG�DW�����IRU�D�ZRUVW�FDVH���
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(4)

(5)

7KH�&(%�0DQXDO�FRPPRQO\�XVHV�YHQWLODWLRQ�UDWHV��4��RI�����WR�������IW �PLQ���$Q�HIIHFWLYH�

YHQWLODWLRQ�UDWH�RI�������IW �PLQ�ZDV�XVHG�LQ�WKH�PRGHO���7KLV�UDWH�LV�HTXDO�WR�WKH�PL[LQJ�IDFWRU�RI�

����PXOWLSOLHG�E\�WKH��W\SLFDO�FDVH��YHQWLODWLRQ�UDWH��������IW �PLQ����7KH�YDOXH�RI�& �IURP�(TXDWLRQ�
Y

��LV�FRQYHUWHG�WR�PDVV�YROXPH�XQLWV�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ�

ZKHUH�

&  $LUERUQH�FRQFHQWUDWLRQ��PJ�PP
�

&  $LUERUQH�FRQFHQWUDWLRQ��SSPY

0  0ROHFXODU�ZHLJKW��J�PRO
9  0RODU�YROXPH�RI�DQ�LGHDO�JDV��/�PROP

$W���(&��9 �KDV�D�YDOXH�RI�������/�PRO���6LQFH�D�ZRUNHU�FDQ�EH�DVVXPHG�WR�EUHDWKH�DERXWP

�����P �RI�DLU�SHU�KRXU��DQ�LQKDODWLRQ�H[SRVXUH�FDQ�EH�FRPSXWHG�RQFH�& �KDV�EHHQ�GHWHUPLQHG��
P

(TXDWLRQV���DQG���FDQ�EH�FRPELQHG�WR�\LHOG�WKH�IROORZLQJ�HTXDWLRQ��JLYHQ�WKH��W\SLFDO�FDVH��FKRLFH
RI�YHQWLODWLRQ�SDUDPHWHUV�

ZKHUH�

,  7RWDO�DPRXQW�RI�VXEVWDQFH�LQKDOHG��PJ�GD\
*  9DSRU�JHQHUDWLRQ�UDWH��J�P #VHF�

$  $UHD�RI�VXUIDFH��P�

W  'XUDWLRQ�RI�H[SRVXUH��VHF�GD\

7KH� IROORZLQJ� YDULDEOHV� IRU� WKH� OLWKRJUDSK\� PRGHO� VKRS� DUH� EDVHG� RQ� WKH� &KHPLFDO
(QJLQHHULQJ�%UDQFK�0DQXDO��(3$���������

& Y � �����IW�PLQ �DLU�YHORFLW\�]

& 7� �����. �WHPSHUDWXUH�

& 4� �������IW �PLQ �YHQWLODWLRQ�UDWH��

& N� ���� �PL[LQJ�IDFWRU��GLPHQVLRQOHVV�

& 3 � �; #3 �5DRXOW
V�/DZ�L� � L L


7KH� IROORZLQJ� YDULDEOHV� DUH� EDVHG� RQ� WKH� DVVXPSWLRQV� SUHVHQWHG� RQ� SDJH� ����� � 7KHVH
DVVXPSWLRQV�ZHUH� UHYLHZHG� GXULQJ� WKH� (&%�*$7)�(QYLURQPHQWDO� $IIDLUV� &RQIHUHQFH� KHOG� LQ
2DNEURRN��,OOLQRLV�LQ�0DUFK�������

& ]� ����LQ �GLVWDQFH�DORQJ�FRQWDPLQDWHG�VXUIDFH�

& $� �����LQ �DUHD�RI�VXUIDFH��

& 7KH�DYHUDJH�WLPH�WR�ZDVK�RQH�EODQNHW�LV���PLQXWHV�






	

�
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D  = 0.085 cm /secab
2

& 7KH�DYHUDJH�QXPEHU�RI�EODQNHWV�ZDVKHG�SHU�VKLIW�LV����

& 7KH� DYHUDJH� ZRUNHU� LV� H[SRVHG� WR� ZDVK� YDSRUV� ��� PLQXWHV� SHU� GD\
�W� �������VHFRQGV�SHU�GD\��

& 'LOXWLRQV�ZLWK�ZDWHU�DUH�DFFRXQWHG�IRU�LQ�IRUPXODWLRQ�FRPSRVLWLRQV�

& $GMXVWHG�YDOXHV�ZHUH�XVHG�IRU�WKH�IRUPXOD�FRPSRVLWLRQV�EHFDXVH�WKH\�GLG�QRW�DOZD\V
VXP�WR������

6DPSOH�&DOFXODWLRQ���,QKDODWLRQ�([SRVXUHV

([DPSOH�)RUPXODWLRQ��FRPSRVLWLRQV�DUH�SHUFHQW�E\�ZHLJKW��

Range Adjusted*

35-45% 42.9% Ethoxylated nonylphenol

25-35% 33.3% Solvent naphtha (petroleum), heavy aromatic

15-20% 19.0% Propylene glycol monobutyl ether

0-5%  4.8% Tetrapotassium pyrophosphate

75-105% 100% Total

In cases where the maximum range values of the chemical compositions did not add up to 100%, the values were*

adjusted to 100%.

7KH�GLIIXVLYLW\�LV�FDOFXODWHG�XVLQJ�(TXDWLRQ����DV�IROORZV�

7KH�IROORZLQJ�YDOXHV�DUH�REWDLQHG�IURP�WKH�%DVLF�&KHPLFDO�'DWD�5HSRUW�IRU�VROYHQW�QDSKWKD
�SHWUROHXP���KHDY\�DURPDWLF�

7  ����.
0  ����J�PRO
3  ��DWPW
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G  = 0.0053 g/m#seci
2

I = 3.9 mg/day

8VLQJ�WKH�DERYH�YDOXH�IRU�GLIIXVLYLW\��WKH�YRODWLOL]DWLRQ�UDWH�FDQ�EH�FDOFXODWHG�XVLQJ�(TXDWLRQ����DV
IROORZV�

ZKHUH�

0  ����J�PRO
3  ����PP�+JL

;  ��������PROH�IUDFWLRQ�L

5  �������PP�+J#P �PRO#.�

7  ����.
'  �������FP �VHFDE

�

Y  ����IW�PLQ� �������P�VHF]

]  ���LQ� ��������P

8VLQJ�WKLV�YDOXH�IRU�* ��WKH�H[SRVXUH�PD\�EH�FDOFXODWHG�XVLQJ�(TXDWLRQ����DV�IROORZV�L

ZKHUH�

*  �������J�P #VHF�

$  ����LQ � ��������P�� � � �

W  ���PLQ� �������VHF�GD\

8VLQJ�WKH�VDPH�PHWKRG�IRU�HDFK�FKHPLFDO�LQ�WKH�([DPSOH�)RUPXODWLRQ��WKH�IROORZLQJ�UHVXOWV�DUH
REWDLQHG�

Chemical Inhalation Rate

Ethoxylated nonylphenol Negligible

Solvent naphtha (petroleum), heavy aromatic 3.9 mg/day

Propylene glycol monobutyl ether 4.3 mg/day

Tetrapotassium pyrophosphate Negligible
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0HWKRGRORJ\���'HUPDO�([SRVXUHV

'HUPDO�H[SRVXUH�LV�FDXVHG�E\�FRQWDFW�ZLWK�D�PDWHULDO���)RU�WKH�EODQNHW�SUHVV�RSHUDWRUV�
FRQWDFW�ZLWK�WKH�PDWHULDO�LQFOXGHV�WRXFKLQJ�WKH�GDPS�UDJV�DQG�PDQXDOO\�DSSO\LQJ�WKH�UDJV�WR�WKH
EODQNHW�WR�UHPRYH�LQN���5RXWLQH�FRQWDFW�ZLWK�WZR�KDQGV�ZDV�PRGHOHG�IRU�WKH�GHUPDO�H[SRVXUH
DVVHVVPHQW�

7KH�GHUPDO�FRQWDFW�PRGHO �ZDV�XVHG�WR�FDOFXODWH�GHUPDO�H[SRVXUH�HVWLPDWHV�IRU�EODQNHW�

ZDVKLQJ�DFWLYLWLHV�E\�DGMXVWLQJ�WKH�FRQFHQWUDWLRQ�RI� WKH�FKHPLFDO� LQ�WKH�PL[WXUH�� �7KLV�PRGHO
SURYLGHV� ERXQGLQJ� HVWLPDWHV� DQG� DVVXPHV� WKDW� QR� JORYHV� RU� EDUULHU� FUHDPV� DUH� XVHG� E\� WKH
ZRUNHUV���,Q�VLWXDWLRQV�ZKHUH�WKH�FKHPLFDO�LV�FRUURVLYH��H�J���VRGLXP�K\GUR[LGH���GHUPDO�H[SRVXUH
WR�ZRUNHUV�XVLQJ�WKH�DSSURSULDWH�JORYHV�LV�QHJOLJLEOH���$OVR��IRU�RWKHU�FKHPLFDOV��LI�WKH�DSSURSULDWH
JORYHV�DUH�ZRUQ�H[SRVXUH�WR�ZRUNHUV�ZLOO�EH�QHJOLJLEOH�

$VVXPSWLRQV�XVHG�LQ�WKH�GHUPDO�PRGHO �LQFOXGH��

& 7KH� FRQFHQWUDWLRQV� RI� WKH� FKHPLFDOV� LQ� WKH� PL[WXUH� DUH� FRQVWDQW� �L�H��� QR
HYDSRUDWLRQ��WKURXJKRXW�WKH�WLPH�RI�DEVRUSWLRQ�

& 1R�GHUPDO�SURWHFWLRQ��DGPLQLVWUDWLYH��ZRUN�SUDFWLFH��RU�RWKHU�FRQWUROV�DUH�XVHG�WR
OLPLW�GHUPDO�H[SRVXUH�

& 7KH�VXUIDFH�DUHD�RI�WZR�KDQGV�LV������FP ��

& 7KH�DPRXQW�WKDW�LV�DFWXDOO\�DEVRUEHG�LV�QRW�GHWHUPLQHG�

& 7KH�TXDQWLW\�UHPDLQLQJ�RQ�WKH�KDQG�LV�����PJ�FP ��DQG�

& $�VLQJOH�FRQWDFW�ZLWK�WKH�FKHPLFDO�UHVXOWV�LQ�H[SRVXUH�IRU�D�FRPSOHWH�ZRUN�GD\�
7KDW� LV�� WKH�GXUDWLRQ�RI� H[SRVXUH� LV� HVWLPDWHG�DW�����KRXUV�RU� ORQJHU��EXW� LW� LV
DVVXPHG�WKH�ZRUNHU�ZDVKHV�XS�DW�PHDO�WLPH��DQG�LI�WKH�GXUDWLRQ�LV�UHSRUWHG�IRU�D
IXOO�GD\��WKH�SRWHQWLDO�GRVH�VKRXOG�WRWDO�RQO\�WKH�HVWLPDWH�IRU�D�VLQJOH�FRQWDFW�

6DPSOH�&DOFXODWLRQ���'HUPDO�([SRVXUHV

8VLQJ�WKH�([DPSOH�)RUPXODWLRQ�

(WKR[\ODWHG�QRQ\OSKHQRO� ��������$GMXVWHG�ZHLJKW���

7KH�GHUPDO�H[SRVXUH�WR�EODQNHW�ZDVKHV�IRU�URXWLQH�GHUPDO�FRQWDFW� ���KDQGV�� LV
������WR�������PJ�GD\ ����H�J�������PJ�FP ��[�������FP �GD\�� �� � � ��� �� � �

7KH�GHUPDO�H[SRVXUH�WR�HWKR[\ODWHG�QRQ\OSKHQRO�LV�������RI�WKH�WRWDO�EODQNHW�ZDVK
H[SRVXUH��RU�����WR�������PJ�GD\�



CHAPTER 3:  RISK

 A "what-if scenario" is a scenario developed to assess potential exposure under a set of hypothetical conditions or under a set     c

of conditions for which actual exposure parameter data are incomplete or nonexistent.  The calculated exposures are not intended
to provide information about how likely the combination of exposure parameter values might be in the actual population or
approximately how many, if any, persons might actually be subjected to the calculated exposure.
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8VLQJ�WKH�VDPH�PHWKRG�IRU�HDFK�FKHPLFDO�LQ�WKH�([DPSOH�)RUPXODWLRQ��WKH�IROORZLQJ�UHVXOWV
DUH�REWDLQHG�

Chemical Dermal Exposure

Ethoxylated nonylphenol 560 to 1,700 mg/day

Solvent naphtha (petroleum), heavy aromatic 430 to 1,300 mg/day

Propylene glycol monobutyl ether 250 to 740 mg/day

Tetrapotassium pyrophosphate 62 to 190 mg/day

8QFHUWDLQWLHV���2FFXSDWLRQDO�([SRVXUHV

$Q\�GHWHUPLQDWLRQ�RI�WKH�RFFXSDWLRQDO�H[SRVXUH�OHYHOV�DVVRFLDWHG�ZLWK�EODQNHW�ZDVKLQJ
DFWLYLWLHV�UHTXLUHV�PDNLQJ�DVVXPSWLRQV�DERXW�WKH�ZDVKLQJ�SURFHVVHV��ZRUNSODFH�HQYLURQPHQW�
KHDOWK�DQG�VDIHW\�SUDFWLFHV��DQG�ZDVWH�PDQDJHPHQW�SUDFWLFHV�

(3$�KDV�SXEOLVKHG�*XLGHOLQHV�IRU�([SRVXUH�$VVHVVPHQW�LQ�WKH�)HGHUDO�5HJLVWHU���7KHVH
JXLGHOLQHV�SURYLGH�WKH�EDVLF�WHUPLQRORJ\�DQG�SULQFLSOHV�E\�ZKLFK�WKH�$JHQF\�FRQGXFWV�H[SRVXUH
DVVHVVPHQWV���,I�WKH�H[SRVXUH�DVVHVVPHQW�PHWKRGRORJ\�DOORZV�DQ�DVVHVVRU�WR�LQ�VRPH�ZD\�TXDQWLI\
WKH�VSHFWUXP�RI� H[SRVXUH�� WKH�DVVHVVRU�VKRXOG�DVVHVV� W\SLFDO� H[SRVXUHV��DV�ZHOO�DV�KLJK�HQG
H[SRVXUHV�RU�ERXQGLQJ�H[SRVXUHV���7\SLFDO�H[SRVXUHV�UHIHU�WR�H[SRVXUHV�RI�D�W\SLFDO�SHUVRQ�WR�D
SDUWLFXODU�VXEVWDQFH���+LJK�HQG�H[SRVXUHV�UHIHU�WR�H[SRVXUHV�RI�D�SHUVRQ�H[SRVHG�WR�DPRXQWV�RI
D�VXEVWDQFH�KLJKHU�WKDQ�H[SRVXUHV�UHFHLYHG�E\����SHUFHQW�RI�WKH�SHRSOH��RU�HFRORJLFDO�VSHFLHV�RI
LQWHUHVW��H[SRVHG�WR�WKH�VXEVWDQFH���%RXQGLQJ�H[SRVXUHV�DUH�MXGJPHQWV�DVVXPLQJ�WKDW�QR�RQH�ZLOO
EH�H[SRVHG�WR�DPRXQWV�RI�VXEVWDQFH�KLJKHU�WKDQ�WKH�FDOFXODWHG�DPRXQW���+RZHYHU��LQ�PDQ\�FDVHV�
RQO\� D�SLFWXUH�RI�ZKDW� WKH� H[SRVXUH�ZRXOG�EH�XQGHU�D� JLYHQ� VHW� RI� FLUFXPVWDQFHV��ZLWKRXW�D
FKDUDFWHUL]DWLRQ�RI�WKH�SUREDELOLW\�RI�WKHVH�FLUFXPVWDQFHV��FDQ�EH�FDOFXODWHG���7KHVH�SLFWXUHV�DUH
FDOOHG��:KDW�LI��VFHQDULRV� �DQG�WKH\�GR�QRW�WU\�WR�MXGJH�ZKHUH�RQ�WKH�H[SRVXUH�VFDOH�WKH�HVWLPDWHF

DFWXDOO\�IDOOV���7KH�LQKDODWLRQ�H[SRVXUH�DVVHVVPHQWV�FDOFXODWHG�IRU�WKH�EODQNHW�SUHVV�RSHUDWRUV�IDOO
XQGHU�WKH��ZKDW�LI��FDWHJRU\�DQG�WKH�GHUPDO�H[SRVXUH�DVVHVVPHQWV�DUH�ERXQGLQJ�H[SRVXUHV�

$OWKRXJK�WKH�EODQNHW�ZDVKLQJ�SURFHVV�LV�UHODWLYHO\�VWUDLJKWIRUZDUG��RFFXSDWLRQDO�H[SRVXUH
OHYHOV�ZLOO�GLIIHU�LQ�VKRS�HQYLURQPHQWV�EHFDXVH�RI�PDQ\�YDULDEOHV��LQFOXGLQJ�

& 9RODWLOLW\�RI�EODQNHW�ZDVK�XVHG�
& $PRXQW�RI�EODQNHW�ZDVK�DSSOLHG�
& $SSOLFDWLRQ�RI�FKHPLFDOV�WR�EODQNHW�DQG�UDJV�
& 8VH�RI�SHUVRQDO�SURWHFWLYH�HTXLSPHQW�DQG�VDIHW\�SURFHGXUHV�
& %ODQNHW�ZDVKLQJ�WLPH�
& 9HQWLODWLRQ�FRQGLWLRQV�DQG�VKRS�OD\RXW�
& 1XPEHU�RI�EODQNHWV�FOHDQHG�
& 7HPSHUDWXUH�FRQGLWLRQV��DPELHQW�DQG�VROYHQW��
& $YHUDJH�VL]H�RI�EODQNHWV��DQG
& 1XPEHU�RI�SUHVVHV�SHU�IDFLOLW\�
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